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ctu. b&si \-?v5^jjft^mmj3J&iz&&* ij v k -t&fr*., m art 
<omm^2 &mL< Mtbz&mtfts < ta y , sbh^ ^ KcDtsit^^ t # 5 ; (2 

) E«e^ hMI=fi«5W<fcl*fc«>, «1±JBj5$$fi£*0)fi¥^ifi]|B»[cU:^<T 
»<T?#, «if0&^l=cfc*a^b1f«5H^a)Pgs$g!i#T?#S ; (3) flBft'vy K 

v z?mm% v zmmmv&ztzisbiz. m&^y wumtf^miztz 
& ; (4) t^x>7 u— h h^vtmikcDtztb. nv^v5&mttf*itfe-Q&z> 
m*o* y ^ k 

±8BSIH fettle »ft1*«<D»*&*fc«fctflttWiiL£ 

y n^tz^<Dm%\-^^<?tmnmizm'bF]Wz^m^^tz^^x<7^(Dmmim 
faizi$xf%?3fax*toz>m-fifa<D&%imm$H RS misfat%&-f&i5Gn*tb&m 

JjiZKDt&ftlffim&Hc £^t-&f. H R /H c =0. 5~0. 9 5 <E>f5Slf-|S:£ £ *l 
&<t<h£lc N «tfilh7^^i(l^iailca'fb1f«A<8H«$ti'S<fedlcfeorfcy, hTt 

±zm%to\z'Mtz>tztb(D74 7.0 y- \*mmi&z*iT^&& => izmmzti 
&tz. *mw<D&&Li*mmtLT. iih^'^roh^-^t 1 "^ (t p > 

tm% h^y^<7)i|il (Tw) <t<7>HfH&#\ 0. 8^ (Tw/Tp) ^ 0 . 4<7)|| 

m&ffitzLxtez&oizm&zti&o 
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ih7>^ rfmm wi^iHi'ORtfeiciBS £ *itz ^ * x i vxDmmmtmx & o r 

*i£H c t LfcB#. H R /H c =0. 5-0. 9 5 <Dt5EIICiS^ £: <t |C. 

^ vtmuTjfaizmitmmztmTtztz&bmmir* v y&mr&tm^v ksp 
m% h^v<7om?jfaiz&mzfttzm<tffin&m)&t;tztb<Dn&¥ j rvzf 
zm?z>n±^v vutzffiA.. ^mm^^^y^ (g d <tmmtB 

$t*£&(7) K^^^iH (Tw) <h(D^^1. 5 ^ (G1/Tw) ^0. 9 <DB^ 
U igm^y £<Dn£.*?*vyg: (G2) <i:{&fiiB$f$H*<D h^y^I ( 
Tw) t<Dmm*1. 2^ (G2/Tw) ^0. 7 5 £>IHH& LT & <g> <fc 3 

&mfr&t>&tzm%&mw±is*TA(D£i*MW&m?mm¥-wwx*fov. 

»8E»«#<Dll«g©^ai$«l^fi<lBfiSI21i:Lr*Lf=ta>-efcyig2 (A) (D ( 
r) - (r) ^«BfiS0l=IIHWlcfflS-r-5-c&y, 0 3 (B) i*EI3 (a) <d 
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^fiBJlzfclf&T^x^ 'J— h h77^ (Discrete track) HJ(»Sife$$$£{* 

i it. ffim%m<DW$&ftte&vmftftL%ft : 5tz6b(Dm%h = 7v5 1 o a\*> 

E«tl=*£*lTl*fcl^ HI 2 IC&(,NT^tf>-g|S# (HI 1 <7) a ffl^fti^) ^BJBf 
$*lT^& 0 -*l£l*P'[>R#IClEa£*lTl^f::#>IC % jg^lZg h^V 

C^cfca^^BJoT-rX^ 'J— h V s ? (Discrete track) mom^tEM 
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tf&KHzm-f&ffim) 3rH c t. LfcB# s (H R /H C ) (DifetfO. 5-0. 9 5 <Dfg 
Ek #£L<liO. 6-0. 9(7)^ffl % J: y L < It 0 . 7-0. 8(7>$gHU^ 

0 0>ipS^lpl m?5fa) l^bti$g^lE$l£ft£<fc?lC&oTl^ 0 H R (Dfit(i % 

Jim h^^^^mf Z>W>V±m<r>'<§Ll5\p\<r)W\k&M (b-h;u— :/) fr£>3fc#>£> 

tf <b^3 • (Am (1*) 1982 4f5§fr)j ©17 0Hlc|5«L-Cfc<I>o 

±Ifi (H R /H C ) (DmrfO. 9 5^§t, J^73ftlC^b£*l-£-r< fc&fc 

±15 (H R /H C ) (DfittfO. 5**t&«iS*lRl©«»*A<li*PLIBI» 
A^ffiKUcSr^tL^^iaJ^ffeC-So &*>\ COJ:5S (H R /H C ) <7>fil0>|£5t 

y£ <«814J1) ©»**a'l±, 0»J*.ldU (1) StR^g^iailc^L^^ff^L. 
»14#<DM:MBi£iEfl£l*fc:y, (2) IBlRHK5$fflL^=«t«*fiEIKfCcfey 

Lfc«k5lcg^ifiilzB!fm-rS»» h^y* 1 OH±(DraiW«p^rzl* % »Slfl«jlc» 
^tztiXD^r << X<7 'J — KpP3 0 A*ff£j$£;h.Tl,^<i> 0 fit. glaic^^tl-S 
C*<t h77^ 1 0<D h=?vO \iv=f- (T p) V=jv1 1 0<7)if>I (T 

w) tommt. 0. 8^ (Tw/Tp) >0. 4. $?£L<l±0. 8 > (Tw 
/T P ) ^0. 5(Z>lig&£^fcLTfc5J:?lzmjilt£*i<&o 

ffi»*t*t3Ej:s«ift h^y^icigsjrrsam h7'^^itef#*tit u^afc 

^-tt^C^o £fc, (Tw/Tp) <7)fi6^o. 4 5kjgi:fc6<i: % S£ttJ*riM£ 
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O^Twlt, 1 5-4 0 0nm|SHi$tLSo 

ZCD&^U (Tw/Tp) mOWifes fctfet^-hlE (Hq/Hr) fit<DK££#£ 

2 (o 03) - (p) 5:&mmmiznnmzft%-?& 0 m3 <b> i*. H3 ca> 

<D ft m & ^ l&M £ 7jk L t (7) "e fc 6 o 
HI3 (A) ic^^H^^Hlzfc^-C, 5&mtB$i$H* 1 I*. «14S*55±IC 

&><DX$nW^3 O (t^X? ij— hSP3 0) mmZtlTl^&o HI 3 (A) Icfc 
l^T. fr#T pf±. i^h7 1 ^ 1 O^e^^^jrLT^^o 
«ttSi5tLtlt T;U5-0A. g|fc*7X, ^ a ^b*7X, 

1 O t LTI*. C o C r C o C r P t C o C r T a 

CoN i CoPtm, ai*lB»ffl(B«ttJilCteffl£;h,<&t(DT? 

5 0-1 o o nm(Dffia6rffi^BiJi[a>iBBi-c(DffiffltRnsg-e&-5o ^blC. 

<J)m\t<m^tti.ho »14Ji1 0<Dta»*l4s 300~4000Oe, *#|Z, 3 
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oo~io o oo e<omi%(Dmmmvi£&m£ftt£^mmv<D&m : b*mM-e 
&*>\ *mA(offimm$%mzte\-tz>nnmmmt\z. socbi t/in 

2 m±. 200~1 000Gb i t/i n 2 (Dmm&gmt 

attJll OCOJ^f^f*. #>o#;£&<i:<7>M 

13 (b) izTjkzti&mmmtmcDmmz. m3 (a) ©f^wj-efe 
x^zmfatmuZo izmztitzimmt3o ait. m3 (a> cdt^x^u— 

^3 0<!:|IIWl:|5li^ffl^#tl.o *£niM3 Olzftit^ft^WttttS 
Oa^LTIi. S i 0 2 . A I 2 0 3 . Clf TWJSlzm^ £>ft& 0 

*^BJ^amiE^^fS^^<Dm$I14(7>tl*^^it^-r^ < i:. 13 (B) 

(I^W&t'-^ h^y?) Kittle -J&lc-y— — >^Pfli*H>i>l|: 

<? i o(Diiis^[S]izMit$g^iEf$^tL^<fcai-^orfcy , ^ft&mmtr z>tz 
thomnmms. t- a (c o i*x \>xrmtt & 0 

^i^^-e^ffl-r^amiBtf^air^WL^ifie^ti^o ^mtBit^«i±. ±a> 
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7 5<t. wIbZM^v K7 0(Di±m^ib<Dtzib\z^ ttitZT— A 7 5 <DiEK)£frJ®l 
£*rLTtij££;ft.<§>„ K7 0lix^y7 1 lcH»$*i 

a>BIW?£*fr#d»*'^ K7 ooabs^I UKSUBft&tti <t*na]-f 

mTztztbrnm^wzn 1 ^w-r^fEii^^ ksphw mts.^^o i o 

0>IB$$^^:?7 1fcJ:im4^»y77 2li, ^-TtL^m 3 0(7)ipi 

£St Ccfc a l=EB £ tit ^ & o 

G1) £tt&|B!MKtt1 <D h^^^ipS (Tw) <t(D^(i. 1. 5^ (G1/T 
w) ^ O. 9 % »£L<(*1. 2^ (G1/Tw) >0. 9 5 ©IH&^fc-T Z 

ttfm&ti&o (gi/tw) o>fltA<i. 5^M^.^«t, wmmo) 

££ 0 (Gl/Tw) ©fit^O. 9 5fc;TS ivfctf) /<— ^ >T 

2«: G 2) £ttSlflBtt*K{*1 <D h^V** (Tw) £(7)1^1*. 1. 2^ (G 
2/Tw) ^O. 75, $?i:L<l*1. 1^ (G2/Tw) ^0. 9(7>|I^£;1£ 
fctCt^S*tl§„ (G2/Tw) (DfittJb<1. 2$iS^.^«t. i^tliith 

. (G2/Tw) OmtfO. 7 5*It^t, S4til*A<fiTLX7-b-h 
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tmmzmi&tei toftttmtmwiijftit. head mot i on^lt^ep 

$E£>0ia^<^p 9 1 a , 9 5 a |Cj;oT^£;ri&o ^<£0iH^<?*P 9 1 a , 9 
5a(7)S£Ll£. S*ab i t :SfIJ£<t&&£ : 5fCE£Ht£;h,3o 9 

am^Jt3am*^<!: LTI*. AMR (^Hm^gfiiJam) IT, GMR (E 

*mm.mm%:) m*. tmr (h>^;um^msm^) s&icii. 

CPP(Current Perpendicular to Plane) IOGM R^T&^SOCDl^tUftt 

( 1 ) m%mmw(omm 

■*Itt*S©*f$ : 065mm 
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• ffi^mttn : C o C r T a (Hc = 2000Oe) 

• ffife.m&£ : 4 0 nm 

■ H R /H c =0. 8 

■ h =7 V 0 ' tf V =f- (Tp): 150nm 

• T&% ^^(Difl (T w) : 1 2 O n m 

■ r-f 'J — h«fl*H6|- : S i 0 2 

(2) K©«^ (El4lc^$*L§J:9*tt^^ Kt Lfc) 

lEft^y KfiBHw 

• ffiJMr-V 'V ^fiG 1 : 1 4 O n m 

KtfHR 

• V ^ftG 2 : 1 3 0 n m 

• i&#MRl^#-P5£ L : S&b i t SgJt<Z>2 O n m 

N H R /H c =0. 5-0. 9 5 0>IEffl'Ca»'£i:«BS^T?#-5^tA<ffltg-e#feo 
Ifth7'^fl)h7 7^tf7f (Tp) <hfi8*i h7 V<7(D^ (Tw) 
0. 8^ (Tw/Tp) ^O. 4 0>|»ff*S&fcU $&ica«^'5/ 
KO>reUW?* 1/ ^« (G1) tJifta) h^^^H (Tw) £<D8Hfcj&<1 . 5^ ( 
G1/Tw) >0. 9a>H«£3SfcU ^bl:iI^7KOS±^7^fi (G 
2) <h h "|>I (Tw) k<DM&rfl. 2^ (G2/Tw) ^ 0 . 7 5 

fc. ^*(D®l^^^[fi]fB^T?li||ilT:^^A^ofc2 0 0 G b i t/i n 2 <7)itfB 
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ic^oT. 1ie**y, Gift. S^a>*«ttAMi«>rffll|-C*-5i:**iTl^/l:»ft 
«*$»L<»«)*tf»36<3B:<&y, Ett^i* Ka>Rtb&<S»££<& ; (2) « 
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1 . m%mm<DW£&**te&vtnfrihL&ft : ?tztb<Dm$5. h^'^^niM 

if£H c t L7cB#. H R /H c =0. 5-0. 9 5 (DIeISICIS^^^^, <t <>: ^ [Z s 

2. Wa.V^vKDV^vl^dv^ (Tp) <tM V^vlcnm^ (Tw) <!: 
<DiH«A<, 0. 8> (Tw/Tp) ^0. 40>H&£;jSfcLTfc£>f&#El iCffi 
ttO)tt*tEI*Jfti*. 

3. I^h77^0h77^t°'Vf (Tp) ^iim h^^^^S (Tw) t 
Offli&tf* 0. 8^ (Tw/Tp) ^0. 5(DH«*Sif-Lr3a:*BI*fll1 l=E 
•fcaK&Eiiiitto 

4. HuEH R /-H c (7)fiS^O. 6~0. 9 <D$5BBl::&&8ft3&]£ 1 IzEtfOflfcSt 

5. fTEH R /H c (Z)ffiA<0. 7~0. 8(D|gffl[Cfc^ii*II1 ICEttO>ttSl 

EH&tto 

6. «Slh7^^(D«(14JBff$f*. 5-1 0 0 nm-e&3li3}<If 1 |zEi£<D 

ttstEBSti*. 
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7. m% h=7V?(Dffi1£mm.£lZ. 50~1 OO nm-efc&lt^JSl iCffitK 

9. mm. h^vtCDMfemOfaMtHZ. 3 0 0~1 000Oe-efc<5II*II 

10. ?4*<7#i<Dmmmmi*t. 

i§£H c t LfrB#. H R /H c =0. 5-0. 9 5 <D$amiZ&l££tl& £ £ t>\Z, 

m%hz>vo mil [S] \zMitm mmm £ *i & <t a c: & o r & y , 
?m±&mm.M\z'A$fci-z>tztb<D7'(*<7 y — h pP^jf^jiJc £ fox i$ y , 

'V K<7)IB$i 4f -V ^ft ( G 1 ) <t %$tgB£M£{*<7> h 7 V 0 M ( T w ) £ 
©IMfctfl. 5^ (G1/Tw) ^O. QOBfHJg^aSfcU 

s^-yh'©!^-;^ (G2) tmmmmitoh^vtm (t W ) <t 

©Mfctfi. 2^ (G2/Tw) ^o. 7 5©B8«*aSfcLrja:*^i:*Wttt 
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1 1. mM.V^vKKV^vOydv^ (Tp) ttitiR. V^vKMfc (Tw) 
t<DMWs 0. 8^ (Tw/Tp) ^0. 4(D|If]^£;T$^LT&&»3£lI1 0 

1 2. KHh^'^flJh^'^tf^f (Tp) tttfth7*;^©i (Tw) 
k<DM{&rf* O. 8^ (Tw/Tp) ^0. 5«$lfcLt^|)if^1 O 

1 3 . v kcdemwf* ? ^ft ( g 1 ) t igftEf*f&{*0> h ^ *;/ * « ( 

Tw) fcflDBBfctfl. 2^ (G1/Tw) ^0. 9 5(7)^^^^-^11^1110 

1 4 . V K(Df?^^-V ^* ( G 2 ) £ amiSfS^*<7) h7 7^« ( 

Tw) tOMUtfl. 1^ (G2/Tw) ^0. 9 (DmM&ffitzTffilRIM 1 O |C 

15. HiIfB H R / H c (DfiSA* 0 . 6~0. 9(D®ffllCfei>|f^1 OlCfEUtO) 

16. MIBH R /H c <DfifiA<0. 7-0. 8(7>f5EIICfc&|f3fcII1 OlCfEffctf) 
%£%tiiWkW£. v X -f A o 

17. h7*V<7(D|»14JB«*l± % 5~ 1 0 0 nm-efc£B&3fcJjt1 0 ClfE 
*<MgftE»?5±->XT-Ao 

18. mnb'yvtHDMfemmZlt. 50~1 0 0 nrr.-efc&ff3fcll1 Olz 
IE«<DJ&mfE$^£vX^Ao 

19. KSih7^^a>i»l4iBa)gi«a*f*, 3oo~40ooo e -efc^ 
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m 1 O icIBtEcDmmtSfSMvX^Ao 



2 0. mZL^^vWm&mOtfLmJllZ* 300~1 000Oe-Cfe» 
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tamm&H^ mxfttw.&?z>Jo\*ix&z>m7]fa<Dmumm%\-\ c t Ltzft. h 
r /h c =o. 5~o. 9 5<Dmmizmfc£ti&ttt>\z > m% ^^vomjiftiz 
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